Involvement of p38 MAP kinase pathway in the synergistic activation of PACAP mRNA expression by NGF and PACAP in PC12h cells.
We have recently shown that in PC12 cells, PACAP and NGF synergistically increase PACAP gene transcription and mRNA level, and that the MAPK/ERK kinase inhibitor PD98059 blocks the PACAP mRNA expression induced by either PACAP or NGF, but not that induced by the combination, suggesting involvement of multiple signaling pathways. Here we show that the p38 MAPK inhibitor SB203580 almost completely inhibits the PACAP mRNA expression induced by PACAP alone or in combination with NGF. PACAP induces neurite outgrowth and potentiates NGF-induced neurite outgrowth in PC12h cells. Unlike the case for the PACAP mRNA expression, SB203580 did not affect, but PD98059 reduced, PACAP and NGF-induced neurite outgrowth. These results indicate that PACAP receptors are coupled to the p38 signaling pathway, and that p38 plays a key role in the regulation of PACAP gene expression, while ERK, but not p38, MAPK is involved in PACAP and NGF-induced neurite outgrowth.